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Galnesvl l l e , F l o r l d a . " I n a d v e r t e n t PEEP" develops d u r l n g h l g h frequency v e n t l l a t l o n . T h l s e f f e c t I s n o t as w e l l recognized u s l n g a c o n v e n t i o n a l v e n t -I l a t o r a t h l g h frequencies. A neonatal lung model w l t h r e s p l r at o r y compliance of 3.3 m l / c r n H20 and a pressure t a p t o measure a l v e o l a r pressure ( P a l v ) was ventilated w l t h a Baby B l r d t h r o u g h a 2.5 mm I D neonatal E T tube a t 20 t o 100 b r e a t h s per mlnute (BPM) u s l n g a v a r l e t y o f I:E r a t l o s , peak pressures, and end e x p l r a t o r y pressures. P r o x l ma1 a l rway pressure (Par) was measured a t t h e ET tube adaptor. End t l d a l P a l v Increased as frequency. peak p r e s s u r e and I : E r a t l o s w e r e Increased even I f t h e v e n t l l at o r was s e t a t z e r o PEEP. T h l s I n a d v e r t e n t I n c r e a s e I n P a l v was n o t d e t e c t e d by t h e proxlmal alrway pressure m o n l t o r even though t h e " I n a d v e r t e n t PEEP" (Palv-Paw) was as g r e a t as 9.8 cmH20 a t 100 BPM. " I n a d v e r t e n t PEEPu I s t h e r e s u l t of l n s u f f l c l e n t e x p l r at o r y t l m e a t h i q h v e n t i l a t o r r a t e s . and I t s maqnltude I s decreased by l n c r e a s l n g e x p l r a t o r y tlme.
l NADVERTENT PEEP Paw PEEP* P a l v Pal "-Paw The o u t p u t s o f -a ~e a i t h d~n e J e t ( H J~ and a Baby Bird (BB) v e n t i l a t o r were compared by v e n t i l a t i n g a neonatal lung model with o h v s i o l o n i c a l r e s i s t a n c e and comoliance. W e measured a l v e o i a ;
( P a l v ) , change i n l;ng volume ( ALV) and t i d a l volume (V ) over t h e frequency ( f ) range of each v e n t i l a t o r (80:900 B& and 20-100 BPM r e s p e c t i v e l y ) using a v a r i e t y of I:E ratios, peak p r e s s u r e s , end e x p i r a t o r y p r e s s u r e s , and flow r a t e s . The r e l a t i o n s h i p s of P a l v , L V and V t o f were s i m i l a r i n both v e n t i l a t o r s .
Palv and LV i n c r e a s e d T s i m i l a r l y by i n c r e a s i n g f r equency. This e f f e c t was magnified by i n c r e a s i n g I : E r a t i o o r flow r a t e . VT d e c r e a s e d i n both v e n t i l a t o r s according t o a hyperbol i c r e l a t i o n s h i p constant). A c o n v e n t i o n a l and j e t v e n t il a t o r have very s i m i l a r mechanical output and p r e s s u r e and volume r e l a t i o n s h i p s over t h e i r frequency r a n g e s . This s i m i l a r i t y d e r i v e s i n p a r t f r w s i m i l a r i t y of design and i n p a r t £ran i n t e ra c t i o n between t h e v e n t i l a t o r and t h e v e n t i l a t e d o b i e c t . Measurement o f t h e r a t e o f e x c r e t i o n o f ethane and n -~e n t a n e i n e x p i r e d gas has been suggested as a method o f d e t e c t i n g ' o x y g e n i n d u c e d i n j u r y t o t h e lung. To t e s t t h i s t h e o r y , we made d a i l y measurements o f pulmonary a r t e r i a l (PA) and l e f t a t r i a l (LA) p r e s s u r e s , l u n g lymph f l o w , t h e 1ymph:plasma p r o t e i n r a t i o and c o n c e n t r a t i o n s o f ethane and n-pentane i n e x p i r e d gas i n 6 23+3 dav o l d lambs as t h e v c o n t i n u o u s l v b r e a t h e d 100% oxyqen. . . ~e s u l t s " : Mean + S.E. (* d j f f e r e n t p < 6.05) 29t0.10 A f t e r 3-4 days i n oxygen l u n g lymph f l o w and t h e 1ymph:plasma rotei in r a t i o i n c r e a s e d d e m o n s t r a t i n a t h a t ~u l m o n a r v microvascui a r p e m e a b i l i t y t o p r o t e i n had i n c r e a s e d presumably a s a r e s u l t o f oxygen induced damage t o t h e endothelium. D a i l y e x c r e t i o n o f e t h a n e and n-pentane d i d n o t change t h r o u g h o u t t h e c o u r s e of t h e e x p e r i m e n t even though a l l 6 lambs d i e d o f r e s p i r a t o r y f a i l u r e f r o m oxygen t o x i c i t y . We c o n c l u d e t h a t t h e measurement of excret i o n o f ethane and n-pentane i n e x p i r e d gas i s n o t a r e l i a b l e i n d i c a t o r o f oxygen induced damage t o t h e l u n g s o f lambs. Furosemide improves l u n g mechanics i n i n f a n t s w i t h bronchopulmonary d y s p l a s i a (BPD). However,in some i n f a n t s we found t h a t e v e n i f l u n g mechanics improve, PaC02 r i s e s and v e n t i l a t i o n f a l l s d u r i n g furosemide t h e r a p y . I s t h i s due t o a furosemide-induced m e t a b o l i c a l k a l o s i s w i t h a secondary r e s p i r a t o r y a d j u s t m e n t ? Be-
pups r e c e i ved i n t r a p e r i t o n e a l i n j e c t i o n s of furosemide (2mg/kg b i d ) and 10 pups r e c e i v e d s a l i n e . On day 10, we i n s e r t e d a c a t h e t e r i n t o one c a r o t i d a r t e r y and p l a c e d each pup i n a plethysmograph. We meas u r e d body t e m p e r a t u r e ; blood p r e s s u r e ; a r t e r i a l g a s e s and pH; serum Na, C1, K; r e s p i r a t o r y frequency and t i d a l volume. We c a lc u l a t e d v e n t i l a t i o n (VE/g) and b a s e e x c e s s (BE) and measured post-mortem s t a t i c l u n g compliance (CL). V a r i a b l e s which were s i g n i f i c a n t l y d i f f e r e n t by u n p a i r e d t -t e s t a r e shown below(means o n l y , p < . 0 5 
r e a t e d pups developed a primary a l k a l o s i s and a s e condary r e s p i r a t o r y a c i d o s i s ; i n a d d i t i o n , l u n g compljance was improved. KC1 i n j e c t i o n t o a l k a l o t i c pups i n c r e a s e d VE and de-
c r e a s e d pH. We conclude t h a t furosemide 1) c a u s e s a m e t a b o l i c a l k a l o s i s and r e d u c e s v e n t i l a t i o n and 2) i n c r e a s e s t h e PaCO2 which r e f l e c t s changes i n acid-base s t a t u s and n o t changes i n l u n g f u n c t i o n .
EFFECT OF BRGATHING PATTERN ON OXYGENATION DURING SLEEP I N PREMATURES. J o a n E. Hod a n , Toke Ho ena1784brouwers, Mina S h i r a z i , L u i s A. 5 . 1 andDurand. Univ. of So. C a l i f . Sch. of Med., Los Angeles County-USC Med. C t r . . D e~t . o f P e d i a t r i c s , Los Angeles.
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P e r i o d i c b;eatLing (PB) o c c u r s cionnnonly~in o s t e n s i b l y h e a lt h y p r e t e m i n f a n t s , y e t i t s s i g n i f i c a n c e i s unknown. To e l uc i d a t e t h e e f f e c t of PB o n oxygenation, we s t u d i e d 1 3 AGA 32 wk i n f a n t s w i t h a mean BW of 1744 gms a t a p o s t n a t a l a g e of 7 days. I n f a n t s i n good c o n d i t i o n were s e l e c t e d and morbid c o n d i t i o n s s u c h a s a s p h y x i a a t b i r t h were s p e c i f i c a l l y excluded.
Impedance Pneumography, R-R i n t e r v a l , Ptc02 and PtcC02 were c o n t i n u o u s l y r e c o r d e d f o r up t o 8 h r s . The 02 and C02 e l e c t r o d e s were c a l ib r a t e d a t a t e m p e r a t u r e of 43.5 and 440C, r e s p e c t i v e l y . S l e e p s t a t e was determined u s i n g t h e b e h a v i o r a l c r i t e r i a o f P r e c h t l . P e r i o d s of r e g u l a r b r e a t h i n g (RBI and PB were i d e n t i f i e d f o r b o t h a c t i v e (AS) and q u i e t s l e e p (QS). PB was d e f i n e d a s r e p e t it i v e p a u s e s o f 3-5 s e c . d u r a t i o n s e p a r a t e d by 10-15 s e c . of RB. A f t e r s t a b i l i z a t i o n i n each s l e e p s t a t e , t h e f i r s t 2 min. o f RB and PB were s e l e c t e d f o r d e t e r m i n a t i o n o f Ptc02 and PtcC02 l ev e l s .
For a n a l y s i s , samples were t a k e n e v e r y 10 s e c . and a v e raged o v e r t h e 2 min. p e r i o d .
No d i f f e r e n c e i n mean PtcC02 l ev e l s o c c u r r e d i n e i t h e r b r e a t h i n g p a t t e r n o r s l e e p s t a t e . Ptc02 was lower d u r i n g PB t h a n RB i n b o t h s l e e p s t a t e s . Marked v a r i ab i l i t y o f l e v e l s o c c u r r e d d u r i n g AS w i t h o n l y o c c a s i o n a l f l u c t ua t i o n s d u r i n g QS, b u t t h e r e were no d i f f e r e n c e s i n t h e mean l ev e l s between AS and QS. S i n c e r e s p i r a t o r y r a t e was reduced i n PB, t h e r e l a t i v e hypoxia d u r i n g PB under normal c o n d i t i o n s i s determined by r e s p i r a t o r y r a t e and n o t by s l e e p s t a t e . DAY-DDAY PNKMXPJM VARIABLLPTY. C a r l E. Mult, Rzkert T. Bruuillette, Kian Liu, a n d Linda Klemka.
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and Ccmnunity H e a l t h a n d preventi; &&cine, Chicago, IL.
To d e t e r m i n e day-to-day v a r i a b i l i t y i n respiratory p a t t e r n , we have o b t a i n e d 188 c a t l p a r i s o n s o f p n e m c q r a m p e r f o r m 4 i n two s u c c e s s i v e 24-hour i n t e r v a l s . The r e s p i r a t o r y p a t t e r n v a l u e s c a l c u l a t e d were total d u r a t i o n o f b r i e f a p n e a (apnea d e n s i t y ) , p e r i o d i c b r e a t h i n g e p i s o d e s , l o n g e s t a p n e a , number o f a p n e a s > ll SAC, a n d n a k e r o f a p n e a s > 1 5 sec. F o r Day 1 apnea d e n s i t y ( & I D%), p e r i o d i c b r e a t h i n g a n d l o n q e s t apnea v a l u e s o f < 0 . 6 % , < 1 . 5 e p i s d e s / 1 0 0 min and<20 sec, Day 2 values f e l l o u t s i d e t h a t r a n g e in lo%, 8 % a n d 1% o f c a p c i s o n s , r e s p e c t i v e l y . The theo- intervals. We can k e 95% c o n f i d e n t that a Day 1 %/D% o f 0 . 5 % w i l l be less than 1.2% o n Day 2 , 1 . 5 e p i s o d e s o f p e r i o d i c b r e a t hing/100 min o n Day 1 w i l l be less t h a n 3.2 o n Day 2, a n d a Day 1 l o n g e s t apnea o f 1 5 sec w i l l be less than 22 sec o n Day 2. These p r e d i c t i o n intervals are too wide to be c l i n i c a l l y u s e f u l . P a r t of this v a r i a b i l i t y , h a e v e r , is n o t randcm b u t is r e l a t e d to a d a p t a t i o n , a s y s t e m a t i c t e n d e n c y f o r t h e Day 2 v a l u e t o be less than the Day 1 v a l u e . F o r e a c h parmter, the Day 2 range is l w r , s l o p e o f the Day 2 v s Day 1 r e g r e s s i o n l i n e i s s i g n i f i c a n tl y less than o n e ( p < . 0 1 ) and the y i n t e r c e p t is s i g n i f i c a n t l y greater than z e r o ( p < .01) . K n w l e d g e o f day-to-day pnemcqram v a r i a b i l i t y in g e n e r a l , a n d of t h e a d a p t a t i o n phen-on s p e c i f ic a l l y , s h o u l d be h e l p f u l in i n t e r p r e t i n g i n d i v i d u a l pne-ram r e s u l t s and in a s s e s s i n g the c l i n i c a l u s e f u l n e s s o f p n e u m q a m s .
